F
all injury is one of the leading causes of fatal and nonfatal injuries in older adults. 1, 2 In the United States, in 2010, 2.3 million older adults with fall injuries presented to emergency departments for treatment; more than 650,000 of those cases resulted in hospitalization. 1, 3 These figures are projected to increase exponentially, despite the fact that fall injury is one of the most preventable causes of institutionalization and loss of independence in older adults. 3 In 2010, the incidence of fall injury resulted in $30 billion in direct medical costs, and this figure is estimated to increase to $67 billion by 2020. 4, 5 Although 50% to 60% of fallers develop a fear of falling as a result of their fall, not all older adults with a fear of falling have experienced a fall. 6, 7 Fear of falling is associated with negative physical and mental health outcomes, including a decrease in activity of daily living ability, a decrease in social participation, functional decline, a decrease in quality of life, and risk of fall injury. [6] [7] [8] Subsequently, when individuals begin to limit their daily activities because of loss of confidence rooted in fear of falling, the result can be decreased social participation and community involvement, ultimately leading to functional decline and increasing the risk of falling. 4, 9 Common risk factors for fear of falling in older adults include being aged 80 and older, being female, lacking emotional support, history of depression, and history of falls. 6, 8, [10] [11] [12] Although prior research of fear of falling has compared older African-American adults with older nonHispanic white adults, little research has been conducted on fear of falling in older Mexican Americans. 13 Recent studies have also found that the variation in predictors and risk factors for fear of falling could be attributed to a gap in the literature comparing subpopulations and minority populations. 3, 4, 11, [13] [14] [15] Despite efforts to reduce health disparities between minority populations in the United States, older MexicanAmerican adults still present a paradox regarding morbidity and mortality in that extended years of life do not equate to healthier years. 10, 16 According to the Centers for Disease Control and Prevention (CDC), in 2010, the average life-span was 78.8 years for non-Hispanic whites, 74.7 years for African Americans, and 81.4 years for Hispanic Americans. Mexican Americans are one of the fastest-growing older populations in the United States. In 2005, 15% of the U.S. population was Mexican American; by 2050, that number is expected to increase to 25%. The purpose of this study was to determine longitudinal predictors of varying degrees of fear of falling in older Mexican Americans.
METHODS

Sample
The data for this study were from the Hispanic Established Populations for the Epidemiologic Study of the Elderly (H-EPESE), an ongoing population-based study of 3,050 noninstitutionalized Mexican Americans residing in five southwestern states: Arizona, Texas, California, New Mexico, and Colorado (83% response rate) (1993-94 to 2010-11). For the purpose of this analysis, data from Wave 4 (2000-01) was treated as baseline, and incidence of fear of falling was examined through Wave 5 (2004-05) , Wave 6 (2007-08) , and Wave 7 (2010-11). Wave 4 was used as baseline because it was the first wave to include questions about fear of falling. The sampling and data collection procedures have been thoroughly documented. 17 Of the 1,682 subjects reinterviewed at Wave 4, 1,581 were self-reported, and the remaining 101 were proxy-reported. Data taken at Wave 4 were used to estimate the probability of developing any of fear of falling and severe fear of falling over 10 years of observation. At the end of Wave 7, 1,079 subjects survived, and 603 had died, were missing, or refused to participate.
Measures
Outcome
Fear of falling was assessed using one question: "How afraid are you of falling?" Responses were on a 4-point Likert scale: not afraid, somewhat afraid, fairly afraid, very afraid. This scale has been used in prior studies to assess fear of falling. 11, 16 Responses were recoded for analysis by creating two new dichotomized variables. The first variable assessed any fear of falling and was created by recoding "not afraid" as 0 and combining the other responses to equal 1. The second variable assessed severe fear of falling and was created by recoding "somewhat afraid" and "not afraid" as 0 and combining "fairly afraid" and "very afraid" as 1. This resulted in two variables to be used in two fear-of-falling models to determine whether predictors varied according to level of severity of fear of falling.
Independent Variables
Demographic characteristics included continuous age and education level and dichotomous variables for marital status (married = 1, unmarried = 0) and sex (female = 1, male = 0).
Presence of social support was measured according to three variables: whether the subject had anyone they felt they could "count on" to help or be there for them, number of friends (aggregate of two variables: number of friends seen monthly and number of friends the subject can count on for help), and number of family members (aggregate of two variables: number of family seen monthly and number of family the subject can count on for help). The summary variables for friends and family that could be counted on and seen monthly were left as continuous variables, with lower numbers indicating fewer friends and family available. The variables regarding individuals considered available to count on and talk to about serious matters were summarized into a dichotomized variable indicating those who had support and those who did not.
History of falls was measured by asking the respondent: "During the past 12 months, how many times did you fall and land on the floor or ground (0, 1, 2, ≥3)?" A response of three or more falls in the last 12 months was considered high risk for fall (1 = yes, 0 = no).
Functional status was assessed according to two variables: 10 instrumental activities of daily living (IADLs) and seven activities of daily living (ADLs). Subjects were asked whether they were able to perform a variety of typical daily physical activities to care for themselves and tasks that included a range from housework to walking up and down stairs to basic hygiene tasks. ADL scores were calculated from a modified version of the Katz ADL scale, 18 which created a summary score ranging from 0 to 7, with higher scores indicating greater functional limitation. IADL scores were computed based on the Older Americans Resources and Services IADL scale, 19 which created a summary score ranging from 0 to 10, with higher scores indicating greater functional limitation.
Cognitive functioning and health was measured using the Mini-Mental State Examination (MMSE) and the Center for Epidemiologic Studies Depression Scale (CES-D). 20, 21 The MMSE consists of 30 questions assessing functioning in several cognitive domains, and the CES-D contains 20 items assessing depressive symptomatology in the last 2 weeks. These scales were chosen for their reliability and validity, as well as the ability to examine the inconsistency recently reported in the fear-of-falling literature as fear of falling relates to cognitive function and depression. 10, 22 Both variables were kept as continuous variables for analysis.
A summary score was created for the number of chronic conditions each subject reported based on having a doctor diagnosis. Chronic conditions included kidney disease, liver disease, osteoporosis, eye problems (cataracts, glaucoma, macular degeneration), heart attack, diabetes mellitus, stroke, hypertension, hip fracture, and arthritis. All questions were dichotomous, resulting in a score ranging from 0 to 10, with higher scores indicating more chronic conditions.
Analysis
Statistical analysis was performed using SAS version 9.4 for Windows (SAS Institute, Inc., Cary, NC). The purpose of this analysis was to determine longitudinal predictors of in which the respondent reported no fear at the beginning of the interval. Discrete time hazard models were then used to predict who developed any or severe fear of failing by the end of the interval. Thus, the risk group consisted of those who had not reported fear at the beginning of an observation interval. These types of models allowed repeated events (i.e., respondents could re-enter the risk group if they reported no fear in a later intervalessentially a "recovery" from fear of falling during the study). Although there were 1,682 respondents in the sample, there were 3,281 observations. This was an indication of the degree to which older adults fluctuate in and out of fear-of-falling states. Model 1 was adjusted for age, sex, marital status, and education level. Model 2 was additionally adjusted for social support variables. Model 3 included measures of chronic health conditions, MMSE score, ADL limitations, IADL limitations, and history of falls in the last 12 months to assess whether the above relationships were independent of health conditions and functional status. All variables were time varying except for sex and education level.
RESULTS
Of the 1,682 subjects at baseline, 56.7% reported varying degrees of fear of falling (15.6% of which were severe fear of falling). At Wave 5, 65.3% of surviving subjects reported any fear of falling (23.2% of which were severe fear of falling), and 33.1% reported no fear of falling (1.9% were unknown or refused to answer). At Wave 6, 68.1% of surviving subjects reported any fear of falling (20.2% of which were severe fear of falling), and 30.2% reported no fear of falling (1.7% were unknown or refused to answer). At Wave 7, 67.9% of surviving subjects reported any fear of falling (31.2% of which were severe fear of falling), and 31.2% reported no fear of falling (0.9% were unknown or refused to answer). Any fear of falling increased 11.2% from baseline to the final wave, and severe fear of falling increased 15.6%. No fear of falling decreased by 5.8% from baseline to the final wave. Table 1 shows the distribution and baseline characteristics of subjects according to fear-of-falling category. Subjects with higher-than-average CES-D scores, a history of falls, more chronic conditions, and more IADL limitations were more likely to report any fear of falling. Tables 2  and 3 show the probability of fear of falling over the 10-year time frame. These results indicate a distinction between subjects who reported any degree of fear of falling and those who reported severe fear of falling. Table 2 shows in the first model that being female was associated with greater odds of reporting any fear of falling over a 10-year period, whereas education appeared to be associated with lower odds of reporting any fear of falling. Model 2 shows that having any relatives living nearby and seeing them monthly and high depressive symptoms were associated with greater odds of any fear of falling, although both predictors appeared to be significant. Model 3 shows that being female and having high depressive symptoms, more chronic conditions, more IADL limitations, and a high MMSE score were all related to greater odds of reporting any fear of falling. Table 3 shows the probability of developing severe fear of falling. The first model shows that age and female were significant predictors of severe fear of falling, whereas education was protective. Model 2 shows that having friends you consider close and can rely upon to see monthly appeared to be protective, whereas high depressive symptoms appeared to be predictive but were significant. In Model 3, age was no longer significant, whereas being female remained predictive and education was protective against severe fear of falling. High depressive symptoms, high MMSE score, more chronic conditions, more ADL and IADL limitations, and a history of three or more falls were significant predictors of severe fear of falling.
DISCUSSION
This study examined the probability of community-dwelling Mexican-American older adults developing fear of falling. The findings showed that fear of falling is a common concern not only for African Americans and non-Hispanic whites, but also for Mexican Americans. It particularly examined the role of social support in fear of falling.
Although prior studies have shown a connection between social support and fear of falling, understanding the differences between ethnic groups regarding social support is critical in developing interventions aimed to reduce fear of falling and lowering subsequent health outcomes and costs. 23, 24 The role of social support as it pertains to fear of falling is an area in which research is much needed. The amount and quality of social support can significantly affect an individual's physical health, 25 although not all social support is beneficial to health. Prior studies have documented the positive and negative health effects stemming from social support. 26, 27 Social support literature for Mexican Americans has specifically shown that, although family support can be preventive in terms of mental and physical health problems, family conflict is related to poorer health outcomes for this population. 25 Future research should examine the role of social support in fear of falling by examining the quality of family and friend support. The evidence that having relatives nearby that one sees monthly and can count on for help appears to be predictive of fear of falling illustrates this. Conversely, having friends who are seen monthly is protective against severe fear of falling. Prior research on Mexican Americans has had differing results regarding the strength and effect of social support in the form of friends or family. Within the MexicanAmerican culture specifically, family is typically considered stronger social support. 25 Another possibility regarding the discrepancies found for social support is that self-report is based on the subject's perception, and it is possible that those who perceive that they have support may also perceive their self-rated health positively. 25, 28 This study is unique in that it examined development of fear of falling with 10 years of data in older Mexican Americans, allowing for the calculation of the probability of developing fear of falling. This supports prior findings indicating that fear of falling is associated with being aged 80 and older, being female, history of falls, high depressive symptoms, high MMSE scores, and IADL limitations, but it also begins to explore the role of social context in minorities as it affects fear of falling. 29 Possible further investigation is merited to confirm that higher MMSE scores are predictive of severe fear of falling. It is possible that this outcome was due to having subjects who were cognitively higher functioning, responded more accurately to self-report questions, and were more aware of their own limitations than those with lower MMSE scores. Another area for further examination is the relationship between degree of fear of falling and the specific categories of reported fall incidence for this population because Tables 2 and 3 show that a history of falls is predictive of any fear of falling and severe fear of falling.
The 1,682 respondents and 3,281 observations in the sample show that older adults fluctuate in and out of fearof-falling states, and although there is little research that addresses change over time in older adults' fear of falling, these data suggest that fear of falling changes. These changes could be due to changes in older adults' physical activity limitations, disease states, or social or physical environment. 6 Because research indicates that fear of falling is a risk factor for falling, 6, 8, 30 changes in fear of falling could be an important public health topic and a clinically relevant area to explore in future research.
The limitations include attrition and the fear-of-falling variable. First, the findings of the relationship between fear of falling and predictors may have been underestimated because of mortality and refusals. Second, the study relies on one response to one question to determine extent and presence of fear of falling, and lack of additional questions can be seen as a potential concern. 10, 22 The strengths of the study include the large sample size and the length of the study period (2000-01 to 2010-11), providing further information on predictors of fear of falling over time. Another strength is the focus on an understudied and quickly growing population. This study contributes by providing a thorough understanding of the complexity of fear of falling in a minority older adult population.
The knowledge that fear of falling changes over time paired with the similarities and differences between those with reported any fear of falling and those with reported severe fear of falling encourages researchers to consider studying this topic at only one time point because there is variability in time to event. The possibility that developed fear and persistent fear may have differing effects on health outcomes makes fear of falling a complex topic for further research. Activity restriction when there is no fall history but that is strictly due to the presence of fear of falling needs to be explored further with regard to a range of physical, psychological, and functional complications. This is an important target area for future culturally specific research and subsequent interventions to be developed and implemented in minority communities.
